Planning defined as the predetermination of a sequence of actions towards some goal is crucial for complex problem solving. To shed light on the evolution of executive functions, we investigated the ontogenetic and phylogenetic origins of planning. Therefore, we presented all four great apes species (N = 12) as well as 4-and 5-year-old human preschoolers (N = 24) with a vertical maze task. To gain a reward placed on the uppermost level of the maze, subjects had to move the reward to the bottom through open gaps situated at each level of the maze. In total, there were ten gaps located over three of the maze's levels, and free passage through these gaps could be flexibly blocked using multiple traps. Due to the decision tree design of the maze, the subjects had to plan their actions depending on the trap configuration up to two steps ahead to successfully retrieve the reward. We found that (1) our measure of planning was negatively correlated with age in nonhuman apes, (2) younger apes as well as 5-year-old children planned their moves up to two steps ahead whereas 4-year-olds were limited to plan one step ahead, and (3) similar performance but different underlying limitations between apes and children. Namely, while all species of nonhuman apes were limited by a lack of motor control, human children exhibited a shortage in shifting their attention across a sequence of subgoals.
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Introduction
While thinking about the next move, a good chess player not only needs to envision the potential outcomes of the current move but also to conceive of the sequences of multiple upcoming moves to determine what to do next (e.g. Charness, 1981) . Even more mundane activities such as getting dressed or cooking a meal entail the planning of a number of actions before the execution of the first action. Accordingly, planning has been defined as the ''predetermination of a course of action aimed at achieving some goal '' (Hayes-Roth & Hayes-Roth, 1979) . Such strategic planning is essential for complex problem solving. In the problem-solving literature, an important distinction has been made between forward search on the one hand and problem-reduction or ''subgoaling'' on the other hand (Willatts, 1989) . In forward search, a sequence of actions or choices is tried out step by step, a strategy that has also been termed ''generate and test'' (Klahr, 1994) . If an error occurs, an alternative sequence of actions or choices is tried out until eventually the goal is achieved. Remembering which sequence of actions has already been tested to avoid the previously made error can impose significant loads on memory. Willatts (1989) subdivides forward search into random and heuristic search. In random search each single decisions is made on a trial-and-error basis. In heuristic search (also termed ''sighting'', see Wellman, Fabricius, & Sophian, 1985) , the efficiency of search is increased by the usage of fixed rules 0010-0277/$ -see front matter Ó 2013 Elsevier B.V. All rights reserved. http://dx.doi.org/10.1016/j.cognition.2013.10.007
